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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
12/02/2005 has been entered. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - (e) the invention was described in (1) an application for 
patent, published under section 122(b), by another filed in the United States before the invention by 
the applicant for patent or (2) a patent granted on an application for patent by another filed in the 
United States before the invention by the applicant for patent, except that an international application 
filed under the treaty defined in section 351(a) shall have the effects for purposes of this subsection of 
an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 1-6 and 13-21 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Tong et al. (U.S. 2004/0157407). 

Regarding claim 1, Tong et al. teaches a method comprising: 

• depositing a layer of metal on each of a number of conductors disposed 
on a first wafer (paragraphs 0048, 0075-0076); 

• aligning the first wafer with a second wafer, the second wafer having a 
number of conductors disposed on a surface thereof (Fig. 2b); 
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• physically contacting the metal layer on each of the conductors of the first 
wafer with a mating one of the conductors on the second wafer (Fig. 2b); 
and 

• forming a bond between the metal layer on each of the conductors of the 
first wafer and the mating one conductor of the second wafer (paragraph 
0051; Fig. 2c). 

Regarding claim 2, Tong et al. teaches the method of claim 1, and further 
teaches, prior to depositing the metal layer on each of the conductors of the first wafer, 
removing dielectric material from the surface of the first wafer (paragraph 0063). 

Regarding claim 3, Tong et al. teaches the method of claim 1, and further 
teaches, prior to depositing the metal layer on each of the conductors of the first wafer, 
removing native oxide from the conductors (paragraph 0075). 

Regarding claims 4 and 5, Tong et al. teaches the method of claim 1, and further 
teaches that the conductors of the first wafer comprise copper and the metal comprises 
gold, platinum, or palladium (paragraphs 0075-0077). 

Regarding claim 6, Tong et al. teaches the method of claim 1, and further 
teaches that the bond is formed at a temperature between approximately 100 and 300 
degrees Celcius (paragraph 0060 discloses annealing within the claimed temperature 
range to strengthen the room-temperature bond). 

Regarding claim 13, Tong et al. teaches a method comprising: 

• depositing a layer of a first metal on each of a number of conductors 
disposed on a first wafer (paragraphs 0048, 0075-0076); 
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• depositing a layer of a second metal on each of a number of conductors 
disposed on a second wafer (paragraphs 0048, 0075-0076); 

• aligning the first wafer with the second wafer (Fig. 2b); 

• physically contacting the metal layer on each of the conductors of the first 
wafer with the metal layer on a mating one of the conductors of the 
second wafer (Fig. 2b); and 

• forming a bond between the metal layer on each of the conductors of the 
first wafer and the metal layer on the mating one conductor of the second 
wafer (paragraph 0051; Fig. 2c). 

Regarding claim 14, Tong et al. teaches the method of claim 13, and further 
teaches, prior to depositing the metal layer on each of the conductors of the first wafer, 
removing dielectric material from the surface of the first wafer (paragraph 0063). 

Regarding claim 15, Tong et al. teaches the method of claim 13, and further 
teaches, prior to depositing the metal layer on each of the conductors of the first wafer, 
removing native oxide from the conductors (paragraph 0075). 

Regarding claims 16-18 and 20, Tong et al. teaches the method of claim 13, and 
further teaches that the conductors of each of the first and second wafers comprise the 
same metal, wherein that metal is copper, and wherein each of the first and second 
metals comprises gold, platinum, or palladium (paragraphs 0047-0050 discloses giving 
both wafers the same pre-bonding treatment; paragraph 0075 discloses copper, gold, 
and platinum; paragraph 77 discloses palladium). 
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Regarding claim 21, Tong et al. teaches the method of claim 13, and further 
teaches that the bond is formed at a temperature between approximately 100 and 300 
degrees Celcius (paragraph 0060 discloses annealing within the claimed temperature 
range to strengthen the room-temperature bond). 

Regarding claim 19, Tong et al. teaches the method of claim 13, and further 
teaches that the first metal and the second metal are different (paragraph 0018 
discloses that an advantage to the invention is allowing bonding of different materials on 
different substrates). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 7 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Tong et al. (U.S. 2004/0157407) in view of Wolf et al. (Silicon Processing for the VLSI 

Era, vol. 1, 1986). 

Regarding claims 7 and 22, Tong et al. teaches the methods of claims 1 and 13 
(note 35 U.S.C. 102(e) rejection above), but is silent regarding the manner in which the 
layer of metal on each of the conductors of the first wafer is deposited. 

Wolf et al. teaches that it is commonplace to use lift-off techniques to pattern 
metal layers in silicon processing. Such lift-off techniques comprise forming a blanket 
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layer of the metal on the surface of the conductor and removing portions of the metal 
layer (pp. 535-536). 

Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to use the methods taught by Tong et al., and also taught by 
claims 1 and 13, and further use lift-off methods to deposit the layer of metal on each of 
the conductors of the first wafer, comprising forming a blanket layer of the metal over 
the conductors and the surface of the first wafer and removing the metal from at least 
portions of the first wafer surface. The motivation for doing so, at the time of the 
invention, would have been that Wolf et al. teaches that this is a common method for 
patterning metal in semiconductor processing. 

Claims 8-11 and 23-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tong et al. (U.S. 2004/0157407) in view of Neuhaus et al. (U.S. 
2002/0027294). 

Regarding claims 8-11 and 23-26, Tong et al. teaches the methods of claims 1 
and 13 (note 35 U.S.C. 102(e) rejection above), but does not teach that depositing the 
layer of metal on each of the conductors of the first wafer comprises selectively 
depositing the metal on each of the conductors, that selectively depositing the metal 
comprises an electroless plating process, an electroplating process, or a contact 
displacement plating process, that the metal layer on each of the conductors of the first 
wafer comprises a number of islands, or that the islands are selectively deposited on 
each of the conductors of the first wafer. 
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Neuhaus et al. teaches a method of performing metal-to-metal bonding for 
semiconductor wafers comprising electroplating a number of metallic islands (particles) 
to a metallized contact, which is a mode of selective deposition (paragraphs 0027-0028, 
0038, and 0073). Neuhaus et al. teaches that this method eliminates several 
manufacturing steps, which simplifies the process for component assembly. It also 
provides improved electrical performance, such as lower metal-to-metal contact 
resistance (paragraph 0021). 

Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to use the methods taught by Tong et al., and also taught by 
claims 1 and 13, and use the method taught by Neuhaus et al. to electroplate metallic 
islands onto each of the conductors of the first wafer. The motivation for doing so at the 
time of the invention would have been to eliminate manufacturing steps and to achieve 
low metal-to-metal contact resistance, as expressly taught by Neuhaus et al. 

Response to Arguments 

Applicant's arguments with respect to claims 1-1 1 and 13-26 have been 
considered but are moot in view of the new ground(s) of rejection. 

Allowable Subject Matter 

For reasons indicated in the Office Action dated 6/01/2005, claims 12 and 27 are 
objected to as being dependent upon a rejected base claim, but would be allowable if 
rewritten in independent form including all of the limitations of the base claim and any 
intervening claims. 
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Conclusion 



The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Barmatz et al. (U.S. 6, 905,945) discloses metal-to-metal wafer 
bonding for MEMS devices. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Heather A. Doty, whose telephone number is 571-272- 
8429. The examiner can normally be reached on M-F, 8:30 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr., can be reached at 571-272-1702. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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